TABLE 4-continued 



6,018,086 

Results: 



Component (g) 


Separation 

before 
crystallization 


crystal 


filtrate 


purity of crystal 




68% 




recovery of 2,6-DMN 




61% 




yield of 2,6-DMN 




12.2% 
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TABLE 6 



"Recovery of 2,6-DMN" means the content of 2,6-DMN 
in the crystals against the content of 2,6-DMN in the 
feedstock. 

"Yield of 2,6-DMN*' means the content of 2,6-DMN in 
the crystal against the total weight of feedstock. 

As shown in Table 4, the yield of 2,6-DMN by crystal- 
lization under high pressure is much higher than by cooling 
crystallization. Further, the 2,6-DMN/total-DMN ratio of 
the nitrate by crystallization under high pressure is less than 
8%. Therefore, the nitrate is more effective as a feedstock 
for transalkylation and isomerization of 2,6-lean-DMN. 
Furthermore, when an attempt is made to increase the purity 
of crystals by cooling crystallization, the yield of 2,6-DMN 
decreases drastically. 

Example 5 Cracking of Distillates from LCO 
Example of Cracking 

A 50 g amount of MCM-22 is charged into a tubular 
reactor. The reactor is heated gradually from ambient tem- 
perature to 325° C. to dry the catalyst while supplying 
hydrogen gas. Thereupon LCO distillate (Table 5) is sup- 
plied to the reactor at the rate of 50 g/hr and 1.0 hr" 1 in 
WHSV, while supplying hydrogen gas at 10 1/hr. The 
reaction was conducted at 325, 355, 375, and 405° C. The 
results of cracking are sunmarized in Table 6 below. Initial 
boiling point data shows that cracking was conducted by 
contacting LCO feedstock with MCM-22. 
Feed stock: 

Heart Cut Distillate from Batch Distillation of LCO * 
Number of Trays-18 S - *® 

Press»20 Torr 
Reflux Ratio=10 

Initial Boiling Point: 167° C. (by ASTM D-2887) 
Components 



Reaction Temp.[° C] 


Initial Boiling Point [° C] 
ASTM D-2887 


Feed 


167 


325 


129 


355 


104 


375 


61 


405 


29 



Obviously, numerous modifications and variations of the 
present invention are possible in light of the above teach- 
ings. It is therefore to be understood that within the scope of 
the appended claim, the invention may be practiced other- 
wise than as specifically described herein. 

What is claimed as new and is desired to be secured by 
Letters Patent of the United States is: 



I. A process for producing 2,6-dialkylnaphthalene from a 
; as, a lccusluck feedstock, comprising the following steps: 
2,6-lean-DMN. 5^ separating saAd feedstock into a naphthalene, 
r Jt lU ~ % monoalkynaphthatene, dialkylnaphthalene fractions: 

II. separating and purifying 2,6-dialkylnaphthalene from 
said dialkylnaphthlalae fraction of step I to produce 
2,6-dialkylnaphthalen<$ and a second dialkylnaphtha- 
lene fraction; \ 

III. alkylating said monoalkylnaphthalene fraction of step 
I with an alkylating agent to produce dialkylnaphtha- 
lene and recycling the dialkylnaphthalene to step I; 

IV. transalkylating said naphthalene fraction of step I and 
said second dialkylnaphthalene fraction produced in 
step II, to produce monoalkjdnaphthalene, and isomers 
of dialkylnaphthalene; where\n said mono alky naphtha- 
lene fraction produced in steAl is cracked before step 
IJL or in step III, or after step III. 



2. The process of claim 1, wherein at least one of said 
monoalkylnaphthalene, and isomers of dialkylnaphthalene 

produced in step IV is recycled to step I. 

' ^ " ~laim 2, further comprising cracking of 

fraction and said naphthalene frac- 
step IV, or after step IV. 



* im-mm^u LLi aicp iv is rec 

™ J. TEE process oisclaim 

JjL-^* said dialkylnaphthalene fr 

? _ tions before step IV o\ jn 
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TABLE 5 



wt. % 


Naphthalene 


4.02 


2-Methylnaphthalene 


12.56 


1-Methylnaphthalene 


6.00 


2,6-DMN 


0.58 


2,7-DMN 


0.54 


1,3- + 1,7-DMN 


0.8 


1,6-DMN 


0.34 


2,3- + 1,4-DMN 


0.12 


1,5-DMN 


0.07 


1,2-DMN 


0.06 


1,8-DMN 


0 


Others 


74.91 



Cracking Conditions: 

Catalyst: MCM-22(50 gm in Tubular Reactor) 
Press.: 15 kg/cm 2 
Rate: 50 gm/hr 

Hydrogen in Reactor: 10 lit/hr 

Temp.: 325° C, 355° C, 275° C, 405° C. 



4. The process of claim 1, wherein at least a portion of 
said naphthalene fraction in step I is fed to step III to be 
alkylated with said alkylating agent. 

5. The process of claim 1, wherein at least step III or step 
IV is conducted in the presence of a catalyst composition 
comprising a synthetic zeolite. 

6. The process of claim 5, wherein the catalyst having a 
50 composition comprising a synthetic zeolite is characterized 

by an X-ray diffraction pattern including interplanar 
d-spacing (A) 
12.36*0.4 
11.03±0.2 
55 8.83*0.14 
6.18±0.12 
6.00*0.10 
4.06*0.07 
3.91*0.07 
3.42*0.06. 

7. The process of claim 1, further comprising (i) separat- 
ing said dialkylnaphthalene fraction from step I into 2,6- 
rich-dialkylnaphthalene and 2,6-lean-dialkylnaphthalene 
fractions, wherein said 2,6-rich -dialkylnaphthalene fraction 
is utilized in separating and purifying 2,6- 
dialkylnaphthalene in step II. 
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8. The process of claim 7, further comprising isomerizing 
said 2,6-lean-dialkylnaphthalene fraction in the presence of 
a catalyst, wherein the product in said isomerization is fed 

to s tep II and/or step I. ._ 

5>. Itie process ot claim turther comprising cracking of 
co-boiler of dialkynaphthalene at said 2,6-lean- 
dialkylnaphthalene streato before isomerization, or with the 
isomerization, or after iso\nerization and before step I. 

1U. The process ot claim 8, wherein at least a part of the 
product in said isomerization is separated into a 2,6-rich- 
dialkylnaphthalene fraction and other components, and said 
2,6-rich-dialkylnaphthalene fraction is fed to step II. 

11. The process of claim 8, wherein the isomerization is 
conducted in the presence of a catalyst composition com- 
prising a synthetic zeolite. 

12. The process of claim 8, wherein the catalyst having a 
composition comprising a synthetic zeolite is characterized 
by an X-ray diffraction pattern including interplanar 
d -spacing (A) 

12.36*0.4 
11. 03*0.2 
8.83±0.14 
6.18±0.12 
6.00*0.10 
4.06*0.07 
3.91*0.07 
3.42*0.06. 

13. The process of claim 1, wherein at least a part of the 
feedstock or at least a part of said mono alky Inaphthalene 
fraction produced in step I is dealkylated, then recycled to 
step_I. _ ^ 

"14. The process of claim 7, wherein at least a part of the 
her components containing alkylnaphthalene having a 
higher boiling pfcnnt than naphthalenes in the separation after 
the isomerization\are dealkylated, then recycled to step I. 

15. The process, of claim 1, wherein a part of said 
dialkynaphthalene fraction after 2,6-dialkylnaphthalene is 
separated therefrom ikstep II are dealkylated, then recycled 
jQ-JS.teP„I. 



III. 
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16. The process of claim 1, wherein separation in step I is 
conducted by distillation, or distillation and extraction, 
jlj 17. The process of claim 1, wherein 2,6- 
dialky Inaphthalene is separated by crystallization under high 
pressure in step II. 

18. The process of claim 1, wherein said dialkylnaphtha- 
lene is dimethylnaphthalene and said monoalky Inaphthalene 
is monomethylnaphthalene. 

19. The process of claim 1, wherein said alkylating agent 
is methanol or d i methylether. 

v a process ot preparing a polyethylenenaphthalate * 

U -^ olymer °Xp°ly Dut ylenenaphthalate polymer comprising; 
J/ft A. oxidising 2,6-dialkylnaphthalene to form 2,6- 
naphthalene-dicarboxylic acid; and 
B. condensing said 2,6-naphthalene-dicarboxylic acid 
with a diol ^elected from the group consisting of 
ethylene glycoV and butanediol to form a polyethyl- 
enenaphthalate polymer or polybutyrenenaphthalete 
polymer \ 
wherein said 2,6-dialkylnaphthalene is produced by a. 
process comprising tnfe following steps: 

I. separating a feedstock into a naphthalene, 
monoalkynaphthalene, dialkylnaphthalene fractions: 

II. separating and purifying 2^6 -dia Iky Inaphthalene from 
said dialkylnaphthlane fraction of step I to produce 
2,6-dialkylnaphthalene and a\second di alkylnaphtha- 
lene fraction; 
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alkylating said mo no a Iky Inaphthalene fraction of step 
with an alkylating agent to produce dialkylnaphtha- 
lene; 

IV ttensalkylating said naphthalene fraction of step I and 
sai& second dia Iky Inaphthalene fraction produced in 
stepNlI, to produce monoalkylnaphthalene, and isomers 
of diklkylnaphthalene; wherein 
said monoalkynaphthalene fraction produced in step I is 
crackeJi before step III, or in step III, or after step III. 
21. A profcess for preparing a polyethylene naphthalate 
polymer or pblybutyrenenaphthalate polymer comprising; 

A. oxidizihg 2,6-dialkylnaphthalene to form 2,6- 
naphthalene-dicarboxylic acid; and 

B. esterifyink 2,6-naphthalene-dicarboxylic acid with 
methanol Ato form dimethyl-2,6-naphthalene- 
dicarboxylate; and 

C. condensing said dimethyl-2,6-naphthalene- 
dicarboxylate With diol selected from the group con- 
sisting of ethylene glycol and butanediol to form a 
polyethylenenaphthalate polymer or polybuty- 
renenaphthalatevpolymer 

wherein said 2,6-dialkylnaphthalene is produced by a 
process comprising the following steps: 

I. separating a feedstock into a naphthalene, 
monoalkynaphthalfene, dialky Inaphthalene fractions: 

II. separating and purifying 2,6-dialkylnaphthalene from 
said dialkylnaphthlkne fraction of step I to produce 
2,6-dialkylnaphthaleW and a second dialkynaphthalene 
fraction; \ 

III. alkylating said mo ndalky Inaphthalene fraction of step 
I with an alkylating agent to produce dia Iky Inaphtha- 
lene; \ 

IV. transalkylating said nabhthalene fraction of step I and 
said second dialkylnaphthalene fraction produced in 
step II, to produce monoalkylnaphthalene, and isomers 
of dialkylnaphthalene; whWein 

said monoalkynaphthalene fraction produced in step I is 
cracked before step III, or in step III, or after step III. 

22. A process for producing 2,5 -dialkylnaphthalene from 
a feedstock, comprising the following steps: 

I. separating said feedstock into a fraction comprising 
naphthalene and monoalkynaphthalene and a fraction 
comprising di alky 1 naphthalenes 

II. separating and purifying 2,6-diVlkylnaphthalene from 
said dialkylnaphthalene fraction\ of step I to produce 
2,6-dialkylnaphthalene and a secoVd dialkynaphthalene 
fraction; y 

III. dealkylating said naphthalene and monoalkynaphtha- 
lene fraction of step I and said secdnd dialkylnaphtha- 
lene fraction produced in step II; \ 

IV. separating a naphthalene and monoalkynaphthalene 
fraction from said dealkylation product of step III; 

V. alkylating said naphthalene and monoalkynaphthalene 
fraction of step IV; and 

VI. recycling a product from step V to step\l. 

23. A process for producing 2,6 -dialky In aphffialene from 
a feedstock, comprising the following steps: 

I. separating said feedstock into a fraction Comprising 
naphthalene and monoalkynaphthalene, a fraction com- 
prising dialkylnaphthalene and a fraction\ lean in 
dialkylnaphthalene; 

II. separating and purifying 2,6 -dialkylnaphthalene from 
said dialkylnaphthalene fraction of step I to pmduce 
2,6-dialkylnaphthalene and a second dialkylnaphtha- 
lene fraction; 
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15 



20 



isomerizing said fraction lean in dialkylnaphthalene; 
i separating the isomerization product of step Ila into 
\fraction comprising dialkylnaphthalene and a fraction 
leVn in dialkylnaphthalene; 

He. feeding said fraction comprising dialkylnaphthalene 
of step lib to step II; 

III. dealkylating said naphthalene and monoalkynaphtha- 
lene fraction of step I, said second dialkylnaphthalene 
fractioia produced in step II and a traction lean in 
dialkylnaphthalene from step lib; 

IV separating a naphthalene and monoalkynaphthalene 
fraction ftom said dealkylation of step III; 

V. alkylatingVaid naphthalene and monoalkynaphthalene 
fraction of Step IV; and 

VI. recycling a^ product from step V to step I. 
24. A process f<qr producing 2,6-dialkylnaphthalene from 

i feedstock, comprising the following steps: 

I. separating saitf feedstock into a fraction comprising 
naphthalene, a fraction comprising 
monoalkynaphthalene, a fraction comprising dialkyl- 
naphthalene and k fraction comprising remaining prod- 
ucts; \ 

II. separating and pufcfying 2,6-dialkylnaphthalene from 
said dialkylnaphthalene fraction of step I to produce 
2,6-dialkylnaphthalene and a second dialkylnaphtha- 
lene fraction; \ 

Ila. dealkylating said sedond dialkylnaphthalene fraction 
produced in step II and recycling the product of dealky- 
lation to step I; \ 

III. dealkylating said fraction comprising remaining prod- 
ucts of step I and recycling a product of dealkylation to 
step I; 

IV. alkylating said fractions comprising naphthalene and 35 
comprising monoalkynaphthalene of step I. 

25. A process for producing 2,6Adialkylnaphthalene from 
feedstock, comprising the following steps: 

I. separating said feedstock into\a fraction comprising 
naphthalene, a fraction comprising mono alkyn aphtha- 40 
lene and a fraction comprising dialkylnaphthalene; 

II. separating and purifying 2,6-dialkylnaphthalene from 
said dialkylnaphthalene fraction o\f step I to produce 
2,6-dialkylnaphthalene and a second dialkylnaphtha 
lene fraction; 

III. dealkylating said second dialkylnaj^hthalene fraction 
produced in step II; 

Ilia, recycling the product of step III to step I; and 
IV alkylating said fractions comprising nkphthalene and 
comprising monoalkynaphthalene of steto I. 

26. A process for producing 2,6-dialkylnaphthalene from 
feedstock, comprising the following steps: 
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I. separating said feedstock into a fraction comprising 
v naphthalene, a fraction comprising 

lonoalkynaphthalene, a fraction comprising dialkyl- 
riiaphthalene and a fraction lean in dialkylnaphthalene; 

II. separating and purifying 2,6-dialkylnaphthalene from 
saidNdialkylnaphthalene fraction of step I to produce 
2,6-dialkylnaphthalene and a second dialkylnaphtha- 
lene fraction; 

Ila. isomerizing said fraction lean in dialkylnaphthalene 
of step I; 

lib. separating the isomerization product of step Ila into 
a fraction comprising dialkylnaphthalene and a fraction 
lean in dialkylnaphthalene; 

He. recycling a dialkylnaphthalene fraction of step lib to 
step II; 

III. dealkylating said second dialkylnaphthalene fraction 
produced in step N and a fraction lean in dialkylnaph- 
thalene of step IIb\ 

IV alkylating said fractions comprising naphthalene and 

comprising monoalkynaphthalene of step I; and 
V. recycling a product from step III to step I. 
27. A process for producing 2,6-dialkylnaphthalene from 
a feedstock, comprising the following steps: 

I. separating said feedstocks in distillation towers, into a 
fraction comprising 2,6 -dime thy lnaphthalene, a frac- 
tion comprising 1,6-dimethylnaphthalene and a frac- 
tion comprising a remainder; 

II. purifying 2,6-dialkylnaphthalene from said 2,6- 
dimethylnaphthlane fraction qf step I to produce 2,6- 
dialkylnaphthalene and a second dialkylnaphthalene 
fraction; \ 

Ila. isomerizing said 1,6-dimethylriaphthalene fraction of 
step I; 

lib. separating the isomerization product of step Ila into 
a fraction comprising 2,6-dimethyjnaphthalene and a 
fraction comprising a remainder; 
He. feeding said fraction comprising 2,6- 
dimethylnaphthalene of step lib to step II; 

III. dealkylating said fraction comprising a remainder of 
step I, said second dialkyl nap nth alette fraction pro- 
duced in step II, and a fraction comprising a remainder 
of step lib; 

IV separating a naphthalene and methylnapHthalene frac- 
tion from said dealkylation of step III; \ 
J? V alkylating said naphthalene and methynaaphthalene 
50 lt> fraction of step IV; and 

VI. recycling a product from step V to step I. 
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